Characterization and identification of strain CW 1 (5JCM 17161) isolated from corn silage were performed. Strain CW 1 was a Gram-positive, catalase-negative and homofermentative rod that produced the DL-form of lactic acid. This strain exhibited more than 99.6 % 16S rRNA gene sequence similarity and greater than 82 % DNA-DNA reassociation with type strains of Lactobacillus kimchii, L. bobalius and L. paralimentarius. To clarify the taxonomic positions of these type strains, phenotypic characterization, 16S rRNA gene sequencing, ribotyping and DNA-DNA relatedness were examined. The three type strains displayed different L-arabinose, lactose, melibiose, melezitose, raffinose and N-acetyl-b-glucosaminidase fermentation patterns. Phylogenetic analysis showed that L. paralimentarius is a closer neighbour of L. kimchii and L. bobalius, sharing 99.5-99.9 % 16S rRNA gene sequence similarity, which was confirmed by the high DNA-DNA relatedness (¢82 %) between L. paralimentarius JCM 10415 T , L. bobalius JCM 16180 T and L. kimchii JCM 10707 T . Therefore, it is proposed that L. kimchii and L. bobalius should be reclassified as later synonyms of L. paralimentarius.
Strain CW 1 was isolated from corn (Zea mays L.) silage collected on Qinchuan Dairy Farm, Lanzhou, Gansu Province, China (in 2006) . Based on its chemotaxonomic and morphological properties, this novel isolate was presumed to be a member of the genus Lactobacillus. 16S rRNA gene sequencing showed that strain CW 1 was closely related to the type strains of Lactobacillus paralimentarius JCM 10415 T isolated from sourdough in Japan by Cai et al. (1999) , Lactobacillus bobalius JCM 16180 T isolated from Bobal grape must in Spain by Mañes-Lázaro et al. (2008) and Lactobacillus kimchii JCM 10707 T isolated from a type of kimchi in Korea by Yoon et al. (2000) . Therefore, strain CW 1 could not be identified at the species level on the basis of its phenotypic and phylogenetic characteristics.
The present study aimed to identify strain CW 1, and to investigate whether L. paralimentarius, L. bobalius and L. kimchii differ phenotypically and phylogenetically.
Comparative 16S rRNA gene sequencing, ribotyping and DNA-DNA relatedness, as well as physiological analyses, were carried out.
The type strains used in this study are shown in Table 1 . Strain CW 1 is a Gram-positive and catalase-negative rod, and does not produce gas from glucose. CW 1 was cultured on MRS agar (Difco Laboratories) at 30 u C for 24 h before being transferred to nutrient broth (Difco) containing 10 % glycerol and stored as stock culture at 280 u C for further analysis.
Strain CW 1 was compared with type strains of relevant Lactobacillus species by carbohydrate fermentation using analytical profile index (API 50 CH) strips (bioMérieux The automated RiboPrinter microbial characterization system (Qualicon) was used for ribotyping, in accordance with the manufacturer's instructions, with EcoRI as a restriction enzyme. Ribopatterns were analysed by using BioNumerics version 2.5 software (Applied Maths) and compared by Pearson similarity coefficient analysis and the unweighted pair group method, using the arithmetic average (UPGMA) algorithm (Cai et al., 2011 T . In addition, strain CW 1, L. paralimentarius and L. kimchii fell into a distinct cluster, as they did in the phylogenetic tree (Fig. 2) based on 16S rRNA gene sequences, and so these data are consistent with the sequence similarity analysis.
Amplification, purification and sequencing of the 16S rRNA gene of strain CW 1 was performed as described by Cai (1999) . High 16S rRNA gene sequence similarities to L. paralimentarius JCM 10415 T (99.5 %), L. bobalius JCM 16180 T (99.6 %) and L. kimchii JCM 10707 T (99.7 %) were detected. In addition, the overall level of sequence similarity of L. paralimentarius JCM 10415 T to L. kimchii JCM 10707
T and L. bobalius JCM 16180 T was 99.9 % (1517 of 1519 bases) and 99.5 % (1488 of 1519 bases), respectively. On the basis of the 16S rRNA gene sequences, a phylogenetic tree was constructed by using the neighbour-joining method (Saitou & Nei, 1987) . This analysis placed strain CW 1 in the same cluster as L. kimchii, L. bobalius and L. paralimentarius, and confirmed its equally close relationship to each of these species.
As shown in Figs. 2, S1 and S2 (available in IJSEM Online), the cluster including Lactobacillus crustorum, Lactobacillus mindensis, Lactobacillus nantensis and Lactobacillus versmoldensis showed 16S rRNA gene sequence similarities with L. paralimentarius JCM 10415 T of ,98.3 %. As for the further separated species L. bobalius, it showed a high 16S rRNA gene sequence similarity with L. paralimentarius JCM 10415 T (99.5 %) and L. kimchii JCM 10707 T (99.1 %). Growth at:
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Cystine arylamidase T was able to ferment lactose and melibiose, but not L-arabinose and D-xylose, and showed no cysteine arylamidase activity. Moreover, DNA-DNA hybridization 
